Two distinct subpopulations of neurons in the thalamic intergeniculate leaflet identified by subthreshold currents.
The intergeniculate leaflet (IGL) is a flat retinorecipient thalamic structure implicated in orchestrating circadian rhythm, historically considered to be a subdivision of the neighboring ventrolateral geniculate nucleus (VLG). IGL consists of two main neuronal subpopulations: enkephalinergic and neuropeptide Y (NPY)-synthesizing cells. These cell types have different functions, connectivity and firing pattern in vivo, which suggest that they have different membrane currents to support their functional differences. We therefore performed patch-clamp experiments combined with immunohistochemical staining to clarify possible differences in the subthreshold currents of IGL neurons. Our results suggest that IGL neurons can be divided into two subpopulations based on two ionic currents. A T-type calcium current (IT) was identified in neurons that do not synthesise NPY, whereas all NPY-positive neurons were found to express a marked A-type potassium current (IA). Due to the fact that the clear electrophysiological discriminants between IGL and VLG are lacking, we decided to compare the amplitudes of the identified currents between those two structures. Our data suggest that VLG neurons can be characterized by a high amplitude IT and a low IA. Finally, we compared both currents with WAG/Rij rats, a well-established model of absence epilepsy, with co-occurring retinal pathologies, sleep-onset disturbances, and seizures exhibiting circadian rhythmicity. Data presented in this study uncovered pathologies in the IT exhibiting neurons of the IGL and VLG. In conclusion, the data presented here suggest that different subthreshold current expression supports the functional differences of thalamic nuclei. Those differences are promising for possible pharmacological manipulations of specified cell types in pathophysiologies including absence epilepsy.